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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following are quotations of the appropriate paragraphs of 35 U.S.C. 1 02 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-12, 14-28, and 30-36 are rejected under U.S.C. 102(b) as being anticipated by 
Stracovsky et al. (US Patent 6,378,049 Bl). 

Claim 1 . A method comprising: 

- determining at least one characteristic of a memory request; (Column 

5, lines 39-44 - Claim that the controller determines a state which is 
based on characteristic parameters) 

- and selectively leaving an accessed memory page open after a memory 
access based, at least in part, on the at least one characteristic for the 
memory request, (Column 7, lines 26-34 - Describe how the memory 
page is open after an access which is based on the state of the memory 
address) 

- to balance memory access latency and bandwidth of a subsequent 
memory request(s). (Column 6, lines 6-16 - Describe how latency and 
bandwidth are balanced) 

Claim 2. A method according to claim 1 , wherein the at least one characteristic is 
determined based, at least in part, on whether the memory request or a 
subset of memory requests are to a single memory page or to more than 
one memory page. (Column 10, lines 44-53 - State the following: 
"However, in order to track a state of the physical pages in the shared 
memory 108 having a number of memory banks, for example, a large 
number of resource tags which would require a large amount of cache 
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memory dedicated to the resource tag bu ffer 114, This would slow the 
performance of the universal controller 104 since it would require 
substantial amounts of time to retrieve particular resource tags for 
particular pages of memory each of which may be located in disparate 
locations ") 

Claim 3. A method according to claim 2, wherein the single memory page is left 
open after a memory access if the memory request or the subset of 
memory requests is to the single memory page. (Column 7, lines 26-34 - 
Describe how the memory page is open after an access which is based on 
the state of the memory address) 

Claim 4. A method according to claim 2, wherein the single memory page is closed 
after a memory access if the memory request or the subset of memory 
requests is to more than one memory page. (Column 7, lines 52-65 - State 
that a multi-bank resource (i.e. multiple pages) is accessed, then a 
memory page is closed) 

Claim 5. A method according to claim 1, wherein the determining at least one 

characteristic of the memory request is determined based, at least in part, 
on a type of memory request expected to be received. (Column 27, lines 
55-64 - State that the request controller chooses from different types of 
requests) 

Claim 6. A method according to claim 5, wherein the type of memory request is an 
instruction memory request. (Column 29-35 - Describe how there is an 
instruction memory request) 

Claim 7. A method according to claim 6, wherein the instruction memory request 
results in a page management indicator for leaving the memory page open 
after the memory access. (Column 17, lines 5-22 - Describe how there is 
an indicator for the page being open) 

Claim 8. A method according to claim 5, wherein the type of memory request is a 
data memory request. (Column 19, lines 51-53 - Disclose a data request) 
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Claim 9. A method according to claim 8, wherein the data memory request results 
in a page management indicator for closing the memory page after the 
memory access. (Column 6, lines 65-67 and Column 7, lines 1-7 -State 
the following: "In this case, in order to carry out the requested command 
by the processor 102, the page 1 has to be closed (i.e., page 1 is pre- 
charged), and page 2 has to be activated, and after the activation is 
complete, the page 2 is read. Therefor, the universal command 212 shown 
in FIG. 2B, is generated by the universal command generator 110 having 
the data fields 202, 204 and 206 set to "1 " to indicate "perform the 
associated operation" while data fields 208 and 210 set to "0" indicating 
"do not perform the associated operation" (i.e., "NOP") ") 

Claim 10. A method according to claim 1, wherein the at least one characteristic is 
determined, based at least in part, on an arbitration scheme. (Column 8, 
lines 47-50 - Declare a "group priority selector register 154 " (a.k.a. 
arbitration scheme)) 

Claim 11. A method according to claim 10, wherein the arbitration scheme is based, 
at least in part, on a priority of a memory request. (Column 8, lines 47-50 
- Describe how the scheme is based upon the priority of a request) 

Claim 12. A method according to claim 11, wherein the priority is based, at least in 
part, on fairness. (Column 8, lines 50-60 - State the following, which 
demonstrates fairness: "In this way, a response or request with a higher 
priority can bypass that of a lower priority when the lower priority request 
or response cannot be processed in the next clock cycle. In order to 
prevent what is referred to as livelock, a livelock counter register 156 
contains information about the number of consecutive requests (or 
responses) with the higher priority can bypass requests (or responses) 
with a lower priority. In this way, the lower priority request (or response) 
can not be starved for a substantial number of clock cycles. ") 

Claim 14. A method according to claim 1, wherein a memory controller receives the 
memory request. (Column 2, lines 30-33 - State the following: "A system 
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memory controller will process memory access request conflicts, or 
commands, as determined by the various priorities assigned to the 
processors and the refresh system ") 
Claim 15. An apparatus comprising: 

- a plurality of memory pages; (Column 10, lines 44-45 - Declare pages 
in the shared memory) 

- and a memory controller, coupled with the plurality of memory pages, 
to analyze at least a subset of received memory requests, (Column 9, 
lines 28-30 -State the following: "At 408, the universal controller 
generates a universal command that is based upon the sequence of 
operations required to perform the required request") 

- to determine whether to selectively leave an accessed memory page 
open after a memory access based, at least in part, on whether the 
memory request(s) are to a single memory page or to more than one 
memory page. (Column JO, lines 44-53 - State the following: 
"However, in order to track a state of the physical pages in the shared 
memory J 08 having a number of memory banks, for example, a large 
number of resource tags which would require a large amount of cache 
memory dedicated to the resource tag buffer J J 4. This would slow the 
performance of the universal controller 104 since it would require 
substantial amounts of time to retrieve particular resource tags for 
particular pages of memory each of which may be located in disparate 
locations ") 

Claim 16. An apparatus according to claim 15, 

- the apparatus further comprising a memory to store content, at least a 
subset of which is executable content; (Column 6, lines 29-35 - State 
that the memory stores executable instructions) 

- and a control logic, coupled with the memory, to selectively execute at 
least a subset of the executable content, to implement an instance of a 
memory controller. (Column 5, lines J 6-21 - State the following: 
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"Another conventional approach to conflict resolution involves 
decision-making logic incorporated into a controller type device. 
Unfortunately, the complexity of the decision making logic requires 
that a substantial amount of time be utilized in performing the actual 
decision making before the controller can grant access to the shared 
memory' 1 ) 

Claim 17. An apparatus according to claim 15, wherein the plurality of memory 
pages is associated with physical elements of synchronous dynamic 
random access memory. (Column 6, line 22 - Declares SDRAM) 

Claim 18. An apparatus according to claim 15, wherein the determination to 

selectively leave an accessed memory page open after a memory access is 
dynamic. (Column 7, lines 8-34 - Demonstrate how leaving the page open 
is a dynamic action) 

Claim 19. An apparatus according to claim 15, wherein a memory controller receives 
the at least subset of memory requests. (Column 9, lines 28-30 - State the 
following: "At 408, the universal controller generates a universal 
command that is based upon the sequence of operations required to 
perform the required request f ') 

Claim 20. A memory controller comprising: (Column 6 lines 41-45 -Declares a 
memory controller) 

- a plurality of memory pages; (Column 10, lines 44-45 - Declare pages 
in the shared memory) 

- and a page manager, coupled with the plurality of memory pages, to 
selectively leave an accessed memory page open after a memory 
access based, at least in part, on at least one characteristic for a 
memory request. (Column 7, lines 26-34 - Describe how the universal 
controller 104 (a.ka. page manager) selectively leaves a page open) 

Claim 21 . A memory controller according to claim 20, 

- the memory controller further comprising a memory to store content, 
at least a subset of which is executable content; (Column 6, lines 29-35 
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- State that the memory stores executable instructions. Column 6 lines 
41-45 -Declares a memory controller) 

- and a control logic, coupled with the memory, to selectively execute at 
least a subset of the executable content, to implement an instance of 
the page manager. (Column 5, lines 16-21 - State the following: 
"Another conventional approach to conflict resolution involves 
decision-making logic incorporated into a controller type device. 
Unfortunately, the complexity of the decision making logic requires 
that a substantial amount of time be utilized in performing the actual 
decision making before the controller can grant access to the shared 
memory ") 

Claim 22. A memory controller according to claim 20, wherein the accessed memory 
page is associated with elements of synchronous dynamic random access 
memory. (Column 6, line 22 - Declares SDRAM) 

Claim 23. A system comprising: 

- volatile memory, associated with a plurality of memory pages; 
(Column 6, lines 20-25 - Declare a RAM, and all RAM is volatile 
memory) 

- and a page manager, coupled with the volatile memory, to selectively 
leave an accessed memory page open after a memory access based, at 
least in part, on at least one characteristic for a memory request. 
(Column 7, lines 26-34 - Describe how the universal controller 104 
(a.ka. page manager) selectively leaves a page open) 

Claim 24. A system according to claim 23, wherein the at least one characteristic for 
the memory request is determined based, at least in part, on a type of 
memory request expected to be received from an agent making a memory 
request. (Column 27, lines 55-64 - State that the request controller 
chooses from different types of requests. Abstract, lines 2-3 - Declare a 
requesting system) 
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Claim 25. A system according to claim 23, wherein the at least one characteristic for 
the memory request or a subset of memory requests is determined based, 
at least in part, on whether the memory request or the subset of memory 
requests are to a single memory page or to more than one memory page. 
(Column 10, lines 44-53 - State the following: "However, in order to 
track a state of the physical pages in the shared memory 108 having a 
number of memory banks, for example, a large number of resource tags 
which would require a large amount of cache memory dedicated to the 
resource tag buffer 114. This would slow the performance of the universal 
controller 104 since it would require substantial amounts of time to 
retrieve particular resource tags for particular pages of memory each of 
which may be located in disparate locations ") 

Claim 26. A system according to claim 23, wherein the at least one characteristic is 
determined, based at least in part, on an arbitration scheme. (Column 8, 
lines 47-50 - Declare a "group priority selector register 154 " (a.ka. 
arbitration scheme)) 

Claim 27. A system according to claim 26, wherein the arbitration scheme is based, 
at least in part, on a priority of a memory request. (Column 8, lines 47-50 
- Describe how the scheme is based upon the priority of a request) 

Claim 28. A system according to claim 27, wherein the priority is based, at least in 
part, on fairness. (Column 8, lines 50-60 - State the following, which 
demonstrates fairness: "In this way, a response or request with a higher 
priority can bypass that of a lower priority when the lower priority request 
or response cannot be processed in the next clock cycle. In order to 
prevent what is referred to as livelock, a livelock counter register 156 
contains information about the number of consecutive requests (or 
responses) with the higher priority can bypass requests (or responses) 
with a lower priority. In this way, the lower priority request (or response) 
can not be starved for a substantial number of clock cycles. ") 
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Claim 30. A system according to claim 23, wherein the volatile memory is 

synchronous dynamic random access memory. (Column 6, line 22 - 
Declares SDRAM) 

Claim 31. A storage medium comprising content, which, when executed by a 

machine, causes the machine to: (Column 6, line 21 - Declares a memory) 

- determine at least one characteristic of a memory request; (Column 5, 
lines 39-44 - Claim that the controller determines a state which is 
based on characteristic parameters) 

- and selectively leave an accessed memory page open after a memory 
access based, at least in part, on the at least one characteristic for the 
memory request, (Column 7, lines 26-34 - Describe how the memory 
page is open after an access which is based on the state of the memory 
address) 

to balance memory access latency and bandwidth of a subsequent 
memory request(s). (Column 6, lines 6-16 - Describe how latency and 
bandwidth are balanced) 
Claim 32. A storage medium according to claim 31, wherein the at least one 

characteristic for the memory request is determined based, at least in part, 
on a type of memory request expected to be made by an agent making a 
memory request. (Column 27, lines 55-64 - State that the request 
controller chooses from different types of requests. Abstract, lines 2-3 - 
Declare a requesting system) 
Claim 33. A storage medium according to claim 31, wherein the at least one 

characteristic for the memory request or a subset of memory requests is 
determined based, at least in part, on whether the memory request or the 
subset of memory requests are to a single memory page or to more than 
one memory page. (Column 10, lines 44-53 - State the following: 
"However, in order to track a state of the physical pages in the shared 
memory 108 having a number of memory banks, for example, a large 
number of resource tags which would require a large amount of cache 
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memory dedicated to the resource tag buffer 114. This would slow the 
performance of the universal controller 104 since it would require 
substantial amounts of time to retrieve particular resource tags for 
particular pages of memory each of which may be located in disparate 
locations ") 

Claim 34. A storage medium according to claim 31, wherein the at least one 
characteristic is determined, based at least in part, on an arbitration 
scheme. (Column 8, lines 47-50 - Declare a u group priority selector 
register 154" (a.ka. arbitration scheme)) 

Claim 35. A storage medium according to claim 34, wherein the arbitration scheme 
is based, at least in part, on a priority of a memory request. (Column 8, 
lines 47-50 - Describe how the scheme is based upon the priority of a 
request) 

Claim 36. A storage medium according to claim 35, wherein the priority is based, at 
least in part, on fairness. (Column 8, lines 50-60 - State the following, 
which demonstrates fairness: "In this way, a response or request with a 
higher priority can bypass that of a lower priority when the lower priority 
request or response cannot be processed in the next clock cycle. In order 
to prevent what is referred to as livelock, a livelock counter register 156 
contains information about the number of consecutive requests (or 
responses) with the higher priority can bypass requests (or responses) 
with a lower priority. In this way, the lower priority request (or response) 
can not be starved for a substantial number of clock cycles. ") 

Claim Rejections - 35 USC §103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 13, 29, and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stracovsky et al. as applied to claims 1, 10-11, 23, 26-27, 31, and 34-35 above, further in view of 
Nishikado et al. (US PGPub 2002/0052798 Al). 

Stracovsky teaches the limitations of claims 1, 10-1 1, 23, 26-27, 31, and 34-35 for the 
reasons above. 

Stracovsky 's invention differs from the claimed invention in that there is no specific 
reference to a quality of service. 

Stracovsky fails to teach claims 13, 29, and 37, which state "A method according to claim 
1 1 (or 27 or 35), wherein the priority is based, at least in part, on quality of service." However, 
Nishikado states that "The user management information (70) for each user includes user name 
information (71) indicating a user name, a user password (72) indicating a password for 
authentication, user attribute information (73) indicating the user attribute such as sex and age, 
user group information (74) holding names of groups to which the user belongs, and user priority 
information (75) used to control service quality for the user having the information such as 
minimum, maximum, and default service priority allowed to the user" (Section 0067, lines 3-11). 
It would have been obvious to one of ordinary skill in the art, having the teachings of the 
"Universal Memory Controller" of Stracovsky and Nishikado's "Service System" before him at 
the time the invention was made, to combine the two inventions so that the priority ranking 
would be based at least in-part on service quality, so that the system would run efficiently and 
with good quality. 
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Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lev I. Iwashko whose telephone number is (571)272-1658. The 
examiner can normally be reached on M-F (alternating Fridays), from 8-4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (571)272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more information about 
the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





Lev Iwashko MATTHEW D. ANDERSON 

PRIMARY EXAMWER 



